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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately 
detect the presence of ink by the back 
electromotive force generated in a 
piezoelectric element members in a 
printing head jetting ink by driving the 
piezoelectric element members. 
SOLUTION: A drive signal is selectively 
applied to a plurality of the piezoelectric 
element members 76 of a printing head 44 
to displace the piezoelectric elements 
members 76 to jet the ink in respective 
ink jet channels 75. At this time, the 
magnitude of the back electromotive force 
generated in other non- driven 

piezoelectric element members 76 by the pressure propagated through 
the ink is judged by a discrimination part 60 to detect the presence of 
ink. 
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[SMI] ffi«JRiF-ffl*t*IBttUT'f>i'**tH'r*En 

iwtem ] ep^ — » f 4 4 anmoEEms&mt i 
a: o & f mm ? + > * a 7 5 wo ^> >7 ^«atH 




1 

[*IWJ?©$Bffl] 

inxm i ] wkfDKmsn^mmic a > mm* 3 
>*;prt©^>***a-r*EP^9 F4. 

flffilfflKOEEWHWt© 9 54>fc < 4 6 1 

eus^sm*©^ £gft o x , ^ > * ©w*R*tftfcrr 

[ff#«2] Mte-f ^WWIiftfStt. ilufBffe©E 
WF«i*f©£(flHc 4 6fcl>»ft-rSfl!iB*#*1*&rr 
*<>©r*4C 4*«p*if 1 gB*g©-f Sir I? 

lute 4 > * Wifcfcl^gHi. *J>fc < 4 fe 1 o©EE*jfrf 

aw*©«««:««s * c 4 ? mam 2 

I BIS© Ay V V> * ? h KASiE. 

ttJ * + > * -il^tU&T *RS©*l>tt < 4 6 -»*J&S 0 

» F©niii(cj:&e»fmi^(c. Miaigsjifi^EnJns 
r. ^>*©Wfc**^*m#*W#-r3£4*i&ft 

9 K©^>f-y->XB$. 0f^©E«ST-SP*t(c|g«jm# 
fcEPflDf -5 4 4 fete. !8ttfI##Epjto3ti&t>«!©E* 
#HIW*&©a!g*fcK:2S-^»-T:. ^>f©W«R** 

»rr4ft#*iHA-r*c44»tk4-rsBi*^28Btt© 

-r>^x 9 heB&sa. 

[^©M&l&gln 

[000 1 ] 

&bxwm?z><(y?v*? h£ssatcn?&. 

[0002] 

[«£*©&«] y§aetj©jim§aK"*-v 

^A3>Ka-^^©«««!fl^iBtCtt. 

6 & £ r - * WHSLfflk 4 0 TfEiihr 5 <fc 9 iC . 

a. y * j>* » h #s»©&«©8J¥#55j&iauij ^ n 

&«ttK©m«KEfl^ oJ6fe& >f > * y x 9 h #5££8ffi 
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[0003] ±aa©^ >i^^x 9 hEMtaitt. ep^ 

9 F*£j£Sl/tt#6. 4y>jii- h } ) 9 ^#>£>EfJ?>s 
9 Ftc^$4i/c^>^^fflStCC«ffi-rsc4(Cctf3 1 
A> K#©EP^Tofcf&. C©ffl&t£ 1 FifggiJ^ 

«-r s 4 t> 9En^Ma*ig d ii-r c 4 (c «t «3 ffl«©£s 

K.£.*)^?Z>4y>7V>* 9 H3-^gtJ. En?^9 F 

10 c4*irt?SJ:5K:. Ayvu- h y vyftt,cy*-& 
^«L-C-f>^?r^S-&aJ:9(C^or^-54*tc. 

^>f*33««{cj:0-f>^©W«l*«ttp-rSJ: 

[00043 bp^. te*©^> j>s>* 9 h 
5c4ic#BLr«fiS$nfcfe©-r*o, 

'J 9 ^©Jiffi!l^iiJfflil©T§|J(C— #©«&£ > ^ {c 
SM-ra<k9(cSW. -#©«&*> 6 ffc£©S»cffi^ 
20 L/fc 4 #©«iiSffi4ia^$l§*ft©7* y > ^ • a > h a 

[0 00 5] 

Si. %itbtc<{yincj:*) W^&W&i&Tt i> 4c> 9 
najr^cc. >T > i» *- h y 9 ^*!|Bil®g*ft(c*f u 

30 -cmKt«jmtcmj$.zti-c[ l >2>m&> Aytij-vvvy 
4iBfi^g*<*4«. mMm£M±zim2itzctK. 
cto-c. mmmicMnzuzmmMzyvyz • 3> h 

©^9^^-0*64. ^>^^n^»gl^©/cfetcm 

iW8^*^asi»^--^jH»©«wii*«*. 

Kjl^-9 h©^t^3X h©iiJn4lOfffl@fe* 
[0006] *|»WB. C©cfc 9 «cWH%»ft-r Sfc© 

fc& s n/cfe©r. mntcjzzj y*<D£it*fj)±tz 

40 Ct3&J*5 4.ft{c. iE»ft^>d'©W*R«»P*«iIfiBt 
L/ . E.o^3t*siS#^ $ tiffin X h ^H^t? * a > ^ 
5>*9 MBligg^mo«fc i 5 4r-Sfe©t?*a o 
[0007] 

[^ia*)89i-ra/t*©*i5] ±iaras^)S9i-r-5/c 
ib. **w© ^ > ^ y x 9 h la^g-cB. it #m 1 cc 
fci»T«. mkvmmm+mimicjyt&fimztitc 
msoAy^m +y***mmb, m&jyzmm 
?+y*)\,ic&M<Djy#m6mzftffl&&ftb-cmm 

so KJimS^g|5W©^fiK:J:0MiB§^>i"«Ui? + >* 
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;l>rt©^>*£«HJ-f &EP^9 Ft. iiufBltifc©ES 

^a<t£w^-5>&©r&.5„ cntcio. mtkcDsnm 
fej&sn&E^cj: o mztz®<DR.mm*mi<D%& 
■o?*>- b y ^^cms^^g-r^^s^oi^ 

-f>? ^©ffl^£trb&i<>/fc©. iim<fc&-<>? io 
©^{b^l!)5±f-5Ci^-C^-5„ ggSbfPt©EPfl[l 

-c^Q.zti?>EE.mm?-%Mtte> ffe©Em^sPM©^ 

{ifcS^TW'^OWMfcfc&DO-ti,^©?, lift ft 
^©^a^Si t ZCttj:<, ftoESiHW© 

frrC£&. MK> ±j£©<fc5ft^>*#- h U ^Kl 
sb&£S©j&£. ftemt-o**- h y 9$?&8tB£ 

*!6W©«^«±j£©«fc 5 iC -Y > ? * - h y » J> 

*#-h y ?s;©a9&t>&£5tc*'&c&tf-c$&. 

[0008] 11*^2 tCfc^-Ct*. H*^ 1 12ig©fe© 30 

#©-£{4k: i i»i6^-r sasB«*%«WD-r s &©-c 
**. cn«u:«), ^fitsn-sESS^gp^Enttisn 
sfgstrfi-sf **&a-r stsn&tf g t -r z c i a < . ffe© 

{c A* u r . a u * ^tt«B* m »fctt#ftB 

«& ^ >4>$tt©Mn£ism?& 

[0 00 9] »#JB3{C*H>"Ctt. IS*I12fBtS©fe© 40 

«S**TU ButB^^fttfcfcl*©^ 4>&<£*1 

CtitciO. SEfc^F^fc^tiSttSfciMDaSK: 
W > *®ti&m*&&?Z C t ic <fc 0 , Bljft(cftJ8!&S 
**Htf UC. E^Ta5W*^{43H*5 

[ooio] w*^4k:*j^t«. i Ti^M&m 

3«tx-ettK:lBit©&©K:> iffE&Eiii^aWtt* M 50 
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IBS^ > i"«Ui^ * >*;U*«W&-i"*l(BS©iJ>& < t 4> 
-SB4»EStU-CU^fc©-C*So CftKJ:9. &E®R 
■WWW** -Ot?mtii? + >*iWrt© -f > £©WMttU 

B$lUiE«mi 1 W©^{i-€ffe©ES*?SM*&c W> * 

* + JH*3©^ > ^©^K:fCC-Cffe©E^^gfi1vf 
«mi#S-C, iEfii{C^>^Wn©W^ ; 2:^»]^4C<!:*5 

[0 0 1 1 ] HI#J!5CC*H,vCtt» IS*Ji2fBlS©*>© 
friB-O^^n^^Kli. fflSR&^y F©|g«j 

tc <fc sia»maii^(c . ifiaigsiim^Enftn $ m 

tt©EWfrf»tt*» 6©jfte**«:a-3l»-C , -Y > i'© 

w«R*«wai-raM#*aj*-ra*>©t?**. cnccj; 

^l4i!Elg8Jj©E«^^gm*^>^ ; &/M'tE^ (E^3 

feswSEtisn*©^. ^>^©Wii ; &^»i-r*fc 

[00 12] fS^OKifcC^-CW. t|5}<J52ialS©^© 

tc swB^>^«n*»*a«. ffi&m^-v f©^> 

^^^^XBS. 9f5£©E«SR^8Wt{cl8IWt^*HWJirr* 
i £ *>«:. WHm^ElfliPSnJSc^flliOEWR^fWt** 
6©Ma^{cS^Ji^r. ^>^<DW^^*0-r^ff^ 
£ttt;frf 5fc©r#>s„ cticc<fc0. 75r^, 

■iyp^mm^^. xajyzzmiux, &;X)md 
msb s tin ^mnm+mticidv z> mmmtjzffiff? z> 

ctt. >f«W?-f >*;i/rt©-f >^©*il5:^ 
fcrct£©r. ±r©E«SR^f«»K^>^«ti1«ai* 

ig3 x h €rH?f no Ay *Wi©wa&£tfcfcre£ ^>o 

[0013] 

[«W©*1I©»»] HT. *»W©-f>i'yx9 hIB 

^gjco^t, b i nm.m i o*#i«L-c«iwr4. 
[ooi4] 4^MH(cff & 9 Fsa^a». 

Ma^g**2£ > ^-^^ifflffl^-r^CRT (ca 
thode-ray tube) 3£, f-^CDA^fciMa^Ktffl 
3tiS*-jK-F4*jJ:cfv>5^5t%WO-CteO. 
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MX* > I- a =. Z MtUW V > * 6 £/M, X 

VsW* 7 hiE&$^r*sxy>*7k:8ij!;**rc 

[0015] ±ia©©Sgg*<*2 tt> 0 6 tC^t J: 5 

9, ?ft£<gg-f-57*>h 0, CRT3£ 

WTSCRT- F^-^l 1. *-iK-F4*«fr 
£*-#-F- PS-MI 2. v>?X5£§gf £v>i> 

i Amo&mommvfr-y'tmbx i 
i»tt«»©T^ y *-3/ a >9 ftHNfKSiff c £** 

[oo 16] ±e©^y>*- k^-mmi*. «*.« 
c r t 3 ©hwci?^ s trc t» s ^- m^n. t b X 

■r- * (*¥^*j<fco*ai:*[Sj{c F^7h>j^x 
-fy-v^-^Sri 7^^«cc*^|dj (^x^^rifii) 

( I/F) 951 5*»6«*HWj^-*J:9«:aoTl>S. 

[0 0 17] ±e©J:5&5****-». >»3tcJ:DtU 
* 3 tifcEP^r - £ « . -f>?ys 3» F 3B£&S?« S 
7'»;>^7©I/F 1 6{£A# 

S*i*«fc5K:ft-3Tir>*. c©7*y>£7&> 7'y>£ 
•3>ha-7i7 (4>*ttftt*fcif®) xy> 

mi 8^ tn&i-f-y-p-otmtimafr-i-ymo 
&m<D®myn ^ A^ts^s n/cR om 3 6 1 . <\ •? 

FffittSBl 9<b. CR*-*fgSbS|32 Oi, LF*-£ 

ig»gP3 3i, «M©«anM^*j§^-r5afp<*ji/4 
*ij^gP6o {jyvminmt&m tzmbx^z. 

[0018] ±18©^ v FigS&gP 1 9 EP^ » F 4 
4CC^3nri^„ H*f^»F4 4tt. mite*?*. 

S1S7 1 i. E.WMU7 l©±ffi(C@«3n/c±3|5*M' 

— 7 2 EHilfi*7 KDmjfa<iC@W$intcsX)l>7'ls 

- F 7 3 t , EHS«7 1 ©TffitC@#3 ftfcX 'J > h 
S«7 4i*WLTt^ 0 Eilfi7 1(i, 

n/c«ii!©EaflPM7 6"- <EE***attt) iiasis 1 

-i^SfcWL/TteO. Ch6©ES»jg7 6 •••*$£ 

vmm i-tt. Eaa«7 1 ©±ffiit±g&*7^-#@ 

fStiSCitciot, jg&©4>*i!g!il* + 7 
-F7 3«C«. &^>^<Baj^-»->**7 5-«caiE^- 
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zsX)i>7 sa-fimmMZtixis*), cn*>©^x 

JU7 3a-«. &-f >*iBtH* + >*;U7 5 

>^^Ebri*tti§1i-5>J: i 5{C&-,-CC>-5„ ± 
»*/<-7 2{Ctt. MMD! 81)Wf&2tiXi,>Zt*k 
K. C©RjiP7 8CCililLr§'f>^l«m?f 

7 5-©ffls*aai-r-f>^«i&8i8 5 tm 

i«3*ra>a. JtiIP78«, ^>*{ft£??§8 5£jlL 
T&-f>**tH**>:M/7 5-&ia7©-f h 

io 0 <§^>*«ni?* >*;i>7 5-fc^a©-c 
«tti* + 7 5 "©^a^TOs tii> t -y > * 

Jy-VV v¥3 0©^>^^^>^^8 5*at/C 

[0019] ±ia©#^>^i«a^+>*^7 5-^ 

fi£-f£&ESffliM7 6-tt. ^EflB^(6]{C^@$nT^ 
^E«ffi'IM7 6 ••©Mf|JM©±gp{C«. 02CC^f 

20 Bf&2t\X^2>. C©*@7 7«. 0HC^-TJ:^ic, 
XiJ > Vmmi 4(CJgfiR3*l*:tt«[©«ft* : F7 9-tC 

r, m®ffi^7 9 fismisi 9itmmztix 

fcO. ^ y FfgB&gpi 9», EP^r- ^{cS-5L^T|gKi 
ft^ («E) >&SiRW«:a@7 7{CEP»nb, EfKIJH7 

J;ot, §-0^«ta^ + >*^7 5 -©^S ; &^3 

[ o o 2 o ] s fc. x y > 7 4 fc0^$n^« 

30 «frT-7 9- (E«HM7 6-) ». ff#^86-*^- 

br*iMg|J6 0{cg^3ti-ci^ o ffitsueott. 04 

{C^-Ti^tC, E*flBS7 6- (E^T-SPW) (C^i 
t-4jM*aa^lttI2ii^)iiifiS6 2i. ifBSnfct 

©^ssifi-r^SEiiBsee 3 1. mmim zfrhoym. 
m£*mmtiB.ti\:®L. m&WEE&sm'mEEJ: 0 b>b 

$ c ^ilr * h t % (c n - u ^p©|ij^m#* tti^T i> n 

>M-U-^@SS6 4<t5r^fLTI < ^ 0 S/c. |IJ^g|S6 0 
Ktt. #fll^»8 6-«*iKS««(KF7 9- (ESfflHB 
7 6-) i|J|^60©iiHS6 2 £*S»** J: 3 fc 
40 ^@ai3n/cffi^©X>C7^6 5-^WLT*jf). 

» 5^ 6 5 ttSIS©^ >a«- ^66 7* y 

>^r • 3>hn-7 1 7^6tB^J$tl^EP?:$'f 
m#©W*f{c«fcO«JftiL6tiSJ:5R:ft^Ti»*. BP 

6m*^n.sEp?:3?^5>^m#^^>^-a'6 6- 

ftXJj? h t . -e©EP^M#©tH*tc*tic. U rlgSbff^ 
(S^3) ^E(ttn$4iSS®^7 9 (E^ffliJg7 6) i 

±fBEre* >f s >yft^§^>^-^6 6 - ifiXXib 
50 »«MH c -7 9- <E*flBS7 6-) *W3£» 
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[002 1 ] 3>^L/-^(H8S6 4©*lJSff#6 OB. 
^(C^T^iC, :/y>* • 3>ho-7 1 7iCtHfi 
ZftZ^SlCUiX^Z. • 3>H3-51 7 

B. iJ^RAMl 8fcJ:tfROM3 6(C7^-izXpJtfc 

fdg|£3ft-a>.5 0 ^-or. :/y>* • a> Fa-? 1 

7^R0M3 6(Ctg|flSn/'c7 - ny7A^||tfL, R A 
^iA^MffiteJ: LMS^SItf TT5 C £ ft J: -> 

U ^»6 0fr6©«!iEm#*3S{COT4>4M^* 

CR*-*|gii|giS2 0 i LF*-^|g«|gP 
3 3(c4>gi^3nT^-2> 0 CR*-*|g|tig|S2 0<!:LF 
*-£IgtllS153 3 £B. i^Sm>6n5CRt-$ 
2 2 igiJ^SitfflO 6ft& L F £ 3 4 £ (t^ft^tt 
SttSftTfcD. &*-£2 2 • 3 4©m^|^^>jiJK 

[002 2] 7*y>* • 3>Fd-5 1 7(C<fc»)iN»i* 

$$2 1 «c£*ft*. EP^* F«flt2 1 B. *- h y 
» ^fi8#SM*3 1 i. #- F U » y«J*8Bt3 1 CCRtf 
6tifc 4 > *9&mt 3 7 £ . * - h y » 2?fiB$8tt 3 
1 KWK*iWtiBti) hfttcAy tWimttt £ ^ > * # 

#37 ©SfrWcB. JijftDEP^'N 9 K 4 4 #RW 6ftT 
ft, HJ^» F44i-r>^*-Fy »5>3 0 4 

b. #- f y v y«j*a»* 3 i *^ur#Mnitg(c3n 

[0 02 3] ±K©-f>^*-h U 0©rtS(C 

f y »y3 o©fjffig© 
TSHctt. -f>?ttlffi3 0ai5M3nT*sD, 
2&J&P3 0 a KB. _k»©4 3 7#S/- 

T. -f>*«|&a»*3 7(CB. EP3^9 F4 4£-f>2 
?^3 0©W^<!:£Sil3t>:£^> : 5'2gA?L3 
7a*i^Jj5c3tlT*J0. -f >*SA?L3 7 att-f >f« 
*S3W*3 7©>f >*£Ep^9 K44©£«f 

[0024] _kfB©J: SfctfteRSft/cEfl^'s 9 pttt»2 
IB. HSKSVrj:^ fflSEP K*tU 

T4>*©*ffl^#»f5£©ftft£tt*J:5K:+ + "J ? 

^2 3(CSR3*rCl>&. ++y -^^2 3B. 

ftXttfURStifctf-f K*|2 4lC«fc»)»lba«EtC^3 
CR*-$2 2(Cj:»)|g«j3nS*S 

^h2 5 fCffioT* + y 9 5> 2 3 *i^2^|S]X(ctt 
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[ 0 0 2 5 ] *fc. EP^ 9 FBH&2 1 K*tfi3ft*ffl 
KPtt. ^f>d-72 8K:<fc9£J#3*m>.5. 7* 
7f>D-72 8IJ. F<*2 4{c*fu-cWtcR» 

e>ft-c*j»5. PUssp^aEaatcftbtsn-ci^. c© 

77f>D-7 2 8©-*aK:B > 77^>+*f2 9)5S 
@R3ftTt,>S 0 ^7^>^+2 9B. LF*-drtcji 
LF*-*tt. 7"^r>D-^2 8*® 
10 gJWCiaot. ffl«P*BfjtS#l»IYK:S«i3 

tts«fc5tcfto-a>*. -eu-c. c©<fc^j&ffiiKP©sij 

*«*filY©»»B. ffl^ v F«Mt2 1 

[0 02 6] -etT. ^7f>D-72 8±©BJ^«« 
fctttlfctifltKtt. 7 7 9^*flH>*!»JK#4 7. /< 
-^$Sg4 8. •7'fb->^g4 9^6^-5^>7^t> 

i*4 7B. 7 , 5f>a-72 8©£ijicgegsnr^ 
20 s„ y^v^^mwm* 7B. *+y?s/2 3©«» 

ri^23 n^EP^^ 9 Ft8«2 1 ©EP^ 9 F 4 4 © 
£y>OU7 3 a-(C>PtffiL,r. y^yiy^mmmc^^ 

>t>mtti?i-y*)i7 s-icttmtz&sxhi 3 a- 

P-72 8©£«CB. EP^i; F4 4W©-('>i'?:© 
3|-r*^-^*ll4 8» EP^9 F4 4©«tHffi£7^ 

f>^-r^,'7'(' f>^g4 9^KW6nTc^ 0 -r 

h&iaXf&^v F4 4B. ^ffl* (Crtgptcm 

?a*«i6*LfcD. *aiB±{c-f>i/©«as3w#ufc'3 

30 ^©J^HKiD ^>f«UJ^FH ; 5:|ac-r©r\ CMS 

[002 7 ] ±K©«WMC*H,»T. EP^ 9 F 4 4©W 
tt*c«fc*Ejl^ttfptt>«:. ^ >^«Jti|ft»i;i/-^>36J^y 
>^ • a>Fp-7 1 TcnftZtiZCtlCteZ. BP 

01 (C^-f«fc5{C. 7"y>^-3>FD-7 
1 7*>6-»<^^«©En¥fi# (EP^-^) W^T, Fig 

t^0;i/- ^ >*5fS 0 ji^ Htf 3 n So ^.9 Flg«jSRl 9 
B. EP^r-^^-B$WK:iatiL?c^. 7 - y>^-=i> 

40 F D - 5 1 7 6©EP^^ 5 > ym^* s A* 3 ft/t i 
*(C. EP?f r -^(C*fJc;-r-5>^>^i9Ui^f >*^7 5 
©m«^7 9 (EmCPM7 6) K#UT^»i[M«©|g 
«HS# («E) *EU*n-r4Ci(cJa:S. */c. 
• 3>FD-7 1 7^6©EP^^>C5>^m# ; S:Wl&-r 
>^-*6 6*«A*f *©T. -y^6 5 — B 

*!J^gP 6 0 ©lf*Sg 6 2tC*} L r±!2^ ? FigftSP 1 9 
r-lgSbft-^ <S^») *iEP»3tlSS®^7 9 (IBttd 
n^E^ffl"IM7 6) ©*^^#-rcc. &«&{I-Sf 
^EPttJ3n^l^©m«g^7 9 - amn<DSM 

50 fljg 7 6 ) «tt»K-r * o 
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[0 02 8] *l/c, B3(ci*rJ:5tc. ^» FIBS&S? 

i>>*;U7 5a«. f<Dll7 7a(CSEEV^, 
7 7 b«cttGND*ffij^flo$*i4ciK&D. HEM 
g7 6 JCfcEPC OSIIWM^L. *©IS*. E«8fi7 
6*JjWrS6» (Stti) U ^>i"«tB5 1 + >*Jl/7 5 a 

[0029] C©i*. S-Of fcffi?- 7 5- 

7 5a©Sffl|#jfeJ>iStt*i. 4 > f *Hi * + > *JU 7 10 
5 a «31i»3ttfc4 > *©E##S*K_k»LTffi&« 

W«8 5Tiia*tlitt©^MI«©E*fl!JS7 6-JCjE 

asn. cti6©*Ktt©E*in»7 6-*»SE»-r4. 

C©SBBK<fc»)#«tt©E«H£©*«7 7 a i 7 7 b 
*JU7 5art©-f>***toE3ft4CiK:J:r>-C. 

- h7 3©^X;b7 3 a*6>f>^«Hl3ti, SIMl 

# («E) ©EPW»7t^Ci, EttMS7 6©9& 20 

©-f>^3W^>^*aj^*>*^7 5art{C«|&3t;S 

[0 03 0 ] C©fft. ±ia©^P< ffi»OffiH!7 6 

W3£»6 0 tcBSi >5 ft& £ . tVNHS 6 2 fc^tfBftS 

T. c©fii»8E*»3>^u-f@K6 4{ca*3ti. 
3>/<l/-iiB6 4ttA*bA:m#3WSt*«E£U:r 30 

foztmv&iL, ^^i/^©W3im^*a*-ri. 

[0 03 1 ] ±E©*Uge#tt. H4XttH6K^J: 
5K. 7"'j>£ • 3> Fa-7 1 7(CK0)iSn^Ci 

fc&a. -e-ur. • 3>ha-7 1 7 it. fJS 

[003 2]-*. m@7 7 OCfgftM^ (HE) jMEWJI 
Stt/cittC. &^>*i»tB^ + >*;U7 5 
*^«c<^ofct&^{C» > -f>i>i(il?t>^7 5a 
©E*«S7 6#jWrS0g U -r^SfcH** 40 

JU7 5 a??©£Sifflf SftT >*©E2Lt#Mt«± 

^ £#5 0 &©r . Jytzftb ?ft©?HEib©E*ffi 

g7 6-{CE* (4 >*©E#$) ©tJ£A/t?£t83ft 

ttuctD. #it»©E«ff«7 6-"tt«&^ 

C £#fct>©T. #Ktt©E*4Mfi7 6 -©m 
*7 7 a £ 7 7 b £©f8)K&5£^j£j|a«##ffc£-f £ 

• • ©rt© -r > ? *y>e: < % sect m b < a 0 . nm&o 
mizmm 1 6 •••©*« 7 7 a £ 7 7 b i©iatc«*tr 4 so 
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[ 0 0 3 3 ] c©8L ±e©*< M0b©E«M57 6 

*ji>r-eti-etiit«*jj:Dqfi*sti*. c©g 

*@S86 4 «A*Lfcft#*s3BH«E«T"C*4 iflK 

i/> o-u^©«5Em#*nj*-r*. 

[0 034] ±IB©#iJ«m-^». H4X»H6{C^r«fc 
fc&S. 7U>* • 3>H3-7 1 7«. 

^^Wvt?**B*»^*^4 6{c«wS-&fe*). W 

[0035m. ##yjB©-f 9 vtmsmx.* 
*d^a56o«. B4{cw-rfc©K:iR3e3n*fe© 

Tft<. B9{C^-r*fiR4Lfcfc©T*-3T4«fc(,». C 
©i#£. «£SB6 0tt. H 9 J: 5 fc. #igifc©E 

«fflijS7 6 - (EasR^faw*) ice^$n€»E^j (>r> 

^6 2 tfitI34l/cfe©%SiiS-r4!gii£llSe6 3 
»»@»6 3*»6©S»*E*3BME£ttt8U SSliSfc 
•EdJamWEJiOfc^SlittTASttffco-U^U 
©fJ^fl-^5r0i^-rS3>M , l^-^iaiS6 4i, 3>^ 
u-5fHK6 4*>e»©*Deft#4^'y>* • 3> ha- 
7 1 7 36»6-T>-»-{-df 6 6*^LrW>33n4EP?f 
Z>>?imtZXt>-3rZ>tyv>ti ■ ay\-u-^ 1 7 

So 

[0 03 6] C^tC<fc D . W^g|56 0 tt, E^ffliJll7 6 

•••**Wftorj!»aE« <£tt) b/cit©^{c, tt©# 
*»©E*««7 6-{c^>i'*^oretR3h*E* 
(^>^©E*«) «cj:*SB^T»S-r«a»ie«*{c» 
-3t»r. #^>i'«ttl5 L -f>^jU7 5-rt©>f>^©W 
*i**ttP"e#. ffi©MH{c*§Ht-c^$n-c^4^s 

[003 7 ] *%93©^>*2?x 9 H2^g"C 
B. EIT^^y F4 4©IB»KJ:*HJ^ (Mm) ftfW 
JC. §-Y>^«m^ + 7 5-rt©-f>*©Wfti£ 
«Mffl-T*J:5K0*:*. Cti(c|iB^$n-5^©-CA c c< > 
gp^^. ? F 4 4 ©7 9 ? i'aMiXa^'- J^jffll*©^ 

^>f-^>^Wc. -f>^©w*i*tWars-s<fc^{cU"C 
4><fc<. c©«^{c. weaueott. Biotc^-r^© 
*ffli>*. ffi£g&6 0tt, hi o«c^-r<t^«:» wn» 

6 0 1 o# fgtt©E^ffliJS 7 6 ©SSST 7 9 Kg 
|£3 n. C ©$IEtt©ESm£ 7 6 (C^83 n-SE^3 
(-Y>^©E?J«) lcfc»)l^-i-*a»iB«**it«3tt 
SififlS 6 2 4. We 3 tltc i>(D%mm? hmsMR, 6 
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- l>^)UD$mmmtiit)tZ >'< U- £®ifg 6 4 £ 

T. f^^v K4 4©#^X;l/7 3a -^6ffllSP(Ci« 

4 ©ffliffi P (c*fTS3f^IaI^©±^ft* 5 t>ttBf5£i»$ 

^ffllRjRft 4 7 (C*f W> ? ££«HJ 3 & C £ X$> 
0« S/c A-»/ftiaitt. tm^-j K4 4«:J:SEn ; ? 10 
%H»6-r4ISK:. EP^* K4 4©&^X4>7 3 a-rt 
K$l??-f &*7-(qgB-f •SS-'XjW 3 a-©WF 
^«*W±-r&fc»{C. A-5?«B4 8TEU^» F4 

c£-c*£„ 

[00 3 8 ] *t/C> EP^'Ny F44£75 »S/a«Sl 
*S*£tt. S8tC^-r<fc^iC. EP3^? F4 4££j£ 
*^XCC^tt3ii-C. 7^^ffl®iKft4 7(C*ffa 
Stt/cf&tc, FKttSM 9*»6£E«W£7 6 (£ 

mwmtt) icmmtm (mt» sep^lt. £e« 20 

*fH?* >*-^7 5-*6S-<>^7 3a*>f)77*^ 
* fflO&iRtt 4 7 (C>!t U T A > * W S it -5 . 
[0 0 3 9] *<m> *J5£»6 0 K«»3n-r^4E« 
MS 7 6 (EWRT-iJtt) itt. -J£OEIi*WJ-*M 
©^>i'*HJ^ + >*Jl'7 5a©E*MS7 BKIBttfl. 
(HE) £EP»ir&C£-?M>£PgtH* 7 5 

a©^s*i^i>3-a-^ 0 -etT. Ayzm&fryz-fr 

7 5 a©ffflBfeJ>K#oT. ±SBt?SiWUytJ:5tCflS 
SI56 0 tC&ft* ftfc 1 ©lfflb©ESfflg 7 6 (t -Y > * 30 
4^UTj£Ji3ti4E* U>^©E7J$) (C<fcf3^ 
c©^cJ:9fS£Tr£i^m2jte*^<,>-c¥iJ 
£g|S60©:3>AU-$[5]S864 rt**tg*Efii £ tbR-r . 
6C£(C<i:0, &4>**tti* + :/*;l/7 5-"rt©-f > 

[0040] Sfc. EP^ 7 H44 5r^"-^Ma-rS« 
RflUCEPf^v K4 4©±>'X;U7 3 a5r> 08 
K^-T^'-i^g4 8T5R3IL-Ci7-£gfmO/d£ 
tc. *<JSSl56 0{cgi^3nr^-SEm«7 6 (Em* 
-?SBtt) £«, SU©^>^«tti^f >*il/7 5a©E^ 40 
fflg 7 6 (CfgJirtPt (HE) £EPttrf £ C £ "C. A > * 

K9i Uc£ 5 tc#iJ^3B6 0 tcfiMftStifc 1 ©#ig»©E 
nmm7 6lcA>t?ZftLX&M2ti2>Kt} W>*© 
E*») tc<fc*)^i*ttT. t©^KJ:i3 2££3-£j£ 
li^tca-^(,>r#ij^g|56 0©:n>^U-£[§?g6 4# 
S0imEfii£i:bf5-r4C£«Cj:«3. &^>*«UJ* + > 

7 5 -ft© a > *©$fe&ttferr 6 fc©r& s„ 
ft. ±ib^7 ys^a&a, ^•"^Maoiicc, ±ie©-r so 



*SH¥9-2 86 1 2 1 
12 

[0 04 1 ] CtlfcJcO. EP^-n? F44077'^a 

^a> ^•-^a^©y>7"7">^B#(c ±Ay*mm 

1tX&sZ)l7 3 a-©»W^9*|»±Lfc«*fctt 
*©ttfc. lo©E«{lJS7 6©#*!It&U -?-C^6 
-j£ffilittfctifc 1 ©#£l(i©ESffl£7 6 {CfeW^jM 

j£a^j£t&fcrf£c£T\ &jyi>m&?-*>*)i>7 5 
•••rt©^>*©W&£*fc*in?t-5>©T. £T©Emffilt 

7 6-K:fiJ^g|J6 0?rSM-r-5ii:>ll^<^.5o <fco 
T. EP^y F4 4©E|J?»f^*>lC-f>i»Wti%tt»l-r 

s^ffiKjtor. ^9ff6o©«fS«ii*(co, ao<g 
3* h*£tfLoo-f>*wft©^*iftfcrc*a. 

[0 04 2] 

[»W<W»*] C©J:5K*»iH©^>^yx!» htm 

iyiccttitf. mswu-ctt. ast©E«^T-suttra«: 

w»m#*ERai LTi*E««^s»t©*ta[tc<fc o mibs 
<!: . iwaa»©E«R^a»*© ^ %^>tt < £ & i o©^ 

©E«s^gw©^{4?:a«:ur > -f>^©W«S%*ft» 
r*-r>fi»ti««ai^ai«rwrit©t?*i. cntc 

ck 0 . a»©E«*^»W© 5 < £ 6 1 o©^{4 
X\ ^>^%^L"Ce»3ti4JE*{C«t*)«4-i-4«.© 
EWHNt©Xti[tSK: >*©Wft*lfcfcrr 4 
Jt». ^*©J: ^ (c > j» h » 2^cjc«ft*Ra 
fi^^i-iiSK:, ^>^©M«£fTb&l>/c 
J6. jWBKJ:S-f>i»©^<fc*l»±-r4C 436»t?#i. 
^»im^©EP»nr^{43tx4E«*^S|5W£«, 

m>mmM^sm<o$imcm^x a > ^©w^*^*d 
lti»*©t. ^»m^©ffia*^£-rsc£& 

-ily^i}— Y ') v XlcmmZE&'rZiim&IZ < . EP^ 

^ » f £ a yzmtiwm^f&t xjy v ®ti(Dmm%& 

ti\LXl>Ztc)t>> h'3-~v h<D-{>?lJ- h ') vV> 
*-*h©/J^t*3XhfiUB4iSfT-CS*. S^c. 0| 

4ff5E© > ^ ^ x v h mmnom^ u&xk a > 

mm* - 7)1 £ ©«»««**«:»«:*>» *H35EW«c W 

i^^n*^«c 3 n^c^ o /t#. *^Bj©^-c«±ai© <fc 
^ tc > *- h y v PKwm*m§m&M&mm> 
^m^©^>^*- h y ^^©moso^s 

a«:-r4C£*sr^-5„ 
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[0043] zmm2 tmm 1 tats© *>©k. 
ttfc£fc&i^£*aa»ii3«#*fc&'rst>©r*3. 

■T * c i ft < , ffe©EHj^©£{iK: i t ft ->x%&-*r 

zmmmjizmmicijjbT . ny^-mo\m. 

ateflJl»fctt¥ftB»*m»T. SB«A««nrr«c 

[0 04 4] »*313t?tt. tt#I2efE©6©K:> BU 
fB&E*JR?«W5ftt. ftfiBIBft@#tf#g&3ti*ttS& 
WU BUlB-f>^^)ti^O^Stt. ^ft<<tfelo©E 
^ : PS^©*fiKj8««**i-Ct»*&©T?**. Cft(C 

2aztc#xDn.mcj>zmti^&*imtzc tic* 

0. Jgttfc#ftttm*Rtt£<£B&&< 0T> ESS 

^tt£^t^tf*sffir*fflbft©-c. ffl«ft«ifi 

[004 5] 11*^4 Ttt. If 1 7JSa«3S 3 **i 

>2«lil* + >*JU£fcJdtT*PgS©4>ft< 4&-SB£ 
J&jRt/Cl***©-*?**. Cfttcj:*). MMBH 1 7i£i» 
3CT3*ti**KW»*tcj!iDiir. SEHf^aWSW 
>i'«l±j? + >^;UF*3©^>^ ©*TJiici»*£ . 
4 > * + >*;H*jtc -Y>£ **rr * BicttE** 
■fS»t©SEfit?fl!i©E«R^«M5tK: -f >2 ifl-bTKI* 
KE* (E*«) <f>**Hl**>*JUC 
-(>**#Oftt>l*fctttt©E***flmtcErt (E^J 

© ^ > * ©WfcttiE D tAmoe**?***©^©^ 

©w*6ww«4ft*. ctoT> -iy^mtiwrn^mx, 

[0046] »*3B5«:*Jl>rtt. ait$!l2ie»©6© 

tc . mib w> ^ §jn«»n#©» . bu ibep^'n » f omm 

Cc «fc ^.ialifFSJ)B#CC . I3£|gft@-fttf Effln 3 tift l »*K 
»©EWR-T»t«»6©)l!ita«A(cS-^i»T. ^>*© 
W«R*«l»lT*m#*aj^T-6t>©t?*-5. CtlfCfc 
0. i^I2©«mt > HF?^* FOWMcfc* 

wtcigsftm^EiMras tir *i*E«*iPaw*©£ 

ttT. Sttm#^jto3tiftC»ttlBKt©ESjR : f9»t^ 

^>***ote* <Efl«) *s»SEttsn*©T. 

-f > i^©W*l*«8ai^*fc«)KE«SR^|g»3 tt*& 
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r#*. 

[0 04 71 »3fci6K:*$l>Ttt. !H$g2iB«t©6© 
{c, pie ^ > * wnftfci^Stt. I&BBEP^ ? K©^ > 

1 1 & cc . ggs&ft-wpfln <* nft i M6©E«*?-a*f *» 

6©a«S*2jK:aS-3(,>"C, ^>*©W&£tfcfcrf*fi# 
fcW^T **>©r&*„ ChWO, M$J92©*ft8{C 

Ofc»*Sl>tt*©ffifc> B>r5t©Elts5tT-g&tt©#£|g 

tbu -ec^6-5£rei»«ftnfc^»stiftv>E«*-? 

?i>>*;urt©^>*©W&£&*ire£©-c\ £t©e 

ft*, iot fgigfttiJji-C. fin* h*Htf m-f 
>f ftjti©w*n*«WaiT* * 0 
20 [HB©ffHftWn] 

[an ep^* Kt«5eaJ4©s«tt»*^-rflteJEig 

[02] IESIjfi-^©EP/jnBU©EP^^ » F<Dtm%mtm 

wmx&z 

[03] ig»M#©EPM^©En^f K©««*^-rw 
mmx 

[H4 ] fl^gp©^P ?lf*S. 

[05] tf$RMasg{c«M3ti/c-/>^^x ^ hteis 
sa©mB?**. 

30 [0 6 ] >i7-^x » MB^g©$IJiI^©7'0 > ^0 

-c**„ 

[07] -Y y^ij- Y 'J ^^©»f®0'C**. 

[08] Aytvs. v vim&m<m®mmxibi>. 

[09 ] m l ^ff^ccfcws^^T-a ^0r-* 

[010] ^2^0!|{C*iW^flJ^S|J©yp ^ ^0-C* 

*. 

17 7*«;>^ • 3>fo-7 (^>^n«i*D^|g) 

40 30 -r>^*-h >i? ytmsm) 

6 0 (jyzmtima^m) 

7 5 -f>^«m^ + >^;i/ 

7 e Kmmm (ewr^sw) 

9 0 ^^31 
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